This paper measures the impacts of tougher graduation requirements on course taking patterns, learning, college attendance and post high school labor market outcomes for vocational concentrators and nonconcentrators. Our main goal was to assess whether vocational education students were specifically affected (positively or negatively) by the policies heavy emphasis on the academic part of the high school curriculum. Our results show how requiring higher number of academic credits to graduate and introducing a Minimum Competency Exams help high school graduates to be more successful in the labor market, but reduce their chances of obtaining a college degree. Vocational concentrators are better off in MCE states. The positive signal they sent to employers reinforces the occupational skills vocational concentrators possess. 
Introduction
A series of commission reports during the 1980s and early 1990s 1 warned of the economic consequences of shortcomings in the education of young Americans 2
. Two key problems were identified: weak incentives to take rigorous courses and to study hard caused by poor signalling of student achievements to universities and to employers 3 ; and second, an unfocused curriculum that gave insufficient emphasis to core academic subjects. Concerned about the low standards and the proliferation of non-academic courses, many state departments of education have raised standards for graduating from high school 4 . Two of the most popular policy changes have been increasing the number of academic courses required to graduate from high school and requiring students to pass Minimum Competency Exams (MCE).
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To receive a high school diploma in the United States students must take and get passing marks in a minimum number (varying from state to state) of full-year full-time courses.
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The National Commission on Excellence in Education recommended in 1983 that all high school students take at least three full year courses (credits) each in mathematics, science and social studies and four credits of English. This recommendation represented a major departure from customary course taking patterns at that time. Only 14 percent of high school graduates in 1982 had completed the package recommended by the Commission. A lot has changed since then.
Most states have increased the number of mathematics, science and social studies courses required to graduate. Seventeen states now require students to take the thirteen core academic courses recommended by the Commission. These changes appear to have succeeded in increasing academic course taking. Credits earned in algebra, geometry and higher-level math courses have increased 57 percent and the number of science courses taken has increased 42 percent. The total number of academic courses taken by typical high school graduates has increased by 31 percent: from 12.9 credits in 1982 to 16.9 credits in 2000.
The logic of a Minimum Competency Exam is to define standards for learning (what all
students are expected to know), test students against these standards, and require that students pass exams assessing the achievement of these standards before graduating. MCEs are a set of exams that evaluate students in mathematics and reading and in some states also in writing and science. They are set up individually by every state (equal for all schools within the state, but of varying rigor across states). MCEs do not signal a student's achievement level in the subject, but just whether a student exceeds or falls below a specific cut point that all high school graduates are required to pass. Students usually take the exams in 10 . Public school students who accumulate the required number of course credits but fail to pass the MCE are typically awarded certificates of completion or special education diplomas.
MCEs produce two effects 9 : first, there is the signalling effect that labels students as either a paser or a failer. Categorizing high school completers in this way makes it easier for employers to choose the right worker and should raise the wage offered students who pass the MCE and receive the standard diploma. Second, there should be a learning effect. The big increase in the rewards for learning in high school should induce teachers and administrators to raise academic standards and students to study harder. In 1992 fifteen states were awarding high school diplomas only to students who passed an MCE.
These two policies are clearly intended to force all high school students to develop a stronger background in academic subjects. This reflects a belief that all high school graduates now need greater skills in reading, writing, mathematics and science than in the past (Murnane et al, 1995; Murnane & Levy, 1996; Murnane et al, 2000) . A stronger academic background is presumed necessary to successfully deal with the changes brought about by technological progress, computers, management innovations and global competition. Turnover rates and rates of skill obsolescence are higher, so some question the value of teaching "narrow" occupation specific skills to teenagers. Some have indeed argued that responsibility for occupation specific skill development should be given to employers and post-secondary institutions not high schools.
It is important to recognize, however, that at least 40 percent of youth seek full-time work immediately after high school and never complete even a single year of post-secondary education. For these students high school is going to be their last chance to develop occupational skills that can help them compete for good jobs. Facing high rates of job turnover, employers are not willing to hire neophytes and teach them how to repair automobiles or how to build a house. They prefer to hire workers who have been trained at a school or by a previous employer and they pay extra for the privilege. As a result, non-college bound students who take a program of four occupation-specific vocational courses (while reducing other courses by three) increase their earnings by $1675 or about 20% in the year after high school graduation and by $1793 seven years later. Even college completers benefit substantially from their high school vocational education (Bishop and Mane 2004) . Other studies (Campbell et al, 1986 (Campbell et al, , 1987 Mane, 1999) employing longitudinal data also conclude that the payoff to vocational courses rose considerably during the 1980s and has stayed high.
This implies that requiring students to devote extra time to developing academic skills may, if it prevents them from taking vocational courses, lower the life time earnings of those who do not want to go to college. We therefore need to know whether tougher graduation requirements reduce vocational course taking and by how much. We also want to test the hypothesis that vocational students are uniquely responsive to these policies.
Three different policies are assessed: (1) state defined minimums for the total number of courses students must take and pass to get a high school diploma; (2) state defined minimums for the number of academic courses necessary to get a diploma and (3) minimum competency graduation tests.
The paper begins (in section 3) by assessing the impacts of tougher graduation requirements on vocational course taking and on the number of students who pursue a vocational specialty in high school. We find that MCEs have tended to reduce vocational course taking and lowered the proportion of students becoming vocational concentrators. Increased course graduation requirements, by contrast, do not appear to have decreased vocational course taking. Indeed, students in states with above average minimum credits to graduate take more vocational education courses than students in states with low minimums.
The rest of the paper (sections 4 and 5) is devoted to measuring the impacts of tougher graduation requirements on learning, college attendance and post high school labor market outcomes for vocational concentrators and non-concentrators. The results show that graduates educated in states with high total course graduation requirements do not learn more during high school, do not earn more after high school and are less likely to go to and complete college. In addition, Lillard and DeCicca (2001) found that dropout rates go up when the total number of courses required to graduate increase.
Increases in academic course requirements, the second policy, increase academic course taking, learning, wage rates and earnings but not college attendance or completion. The labor market effects for vocational concentrators in the short run are quite similar to the effects for others students, but they are worse in the medium run. Vocational concentrators are also worse off than their non-vocational peers in terms of college enrolment and completion. All in all, we don't find support for the hypothesis that increasing academic course requirements yield larger benefits for vocational than for non-vocational students.
Minimum competency exams increase academic course taking, learning, wages and earnings, but slightly reduce college attendance and completion. In this case, we do find rather conclusive support for the hypothesis that the positive MCE effects are larger for vocational concentrators, in the short and in the long run, than for non-vocational (with the exception of the learning variable).
In the last section of the paper we summarize the main findings and we suggest some policy implications of the results obtained.
The data
Our study makes use of micro data from the National Educational Longitudinal Study (NELS-88), a longitudinal data set that followed a nationally representative sample of 8 th graders in 1988 through the year 1992. In addition, two post-high school follow-ups were conducted, the first in 1994 (two years after scheduled graduation) and the second in 2000 (eight years after graduation). Information used in this paper comes from the student, school and family questionnaires. We studied the subset of NELS-88 high school graduates who were in public schools in 10 th grade and earned between 15 and 32 credits during high school.
We used the restricted data set that identifies the state in which the student's high school was located. This allows us to merge information on state policies and characteristics into the data set. . Thirty-six percent of our sample lived in states that mandate the MCE and set the graduation standard on the exam.
The second variable measures the number of core academic courses (English, math, science and social studies) required to get a diploma. We also included a measure of the total number of credits the state required to get a diploma because this policy would also be expected to affect patterns of students' course taking and drop out rates
11
.
An important variable in our models is the exact number and types of courses the student took in high school. This information was obtained by collecting and coding each student's high school transcript which has been made available to researchers as part of the restricted file of the NELS-88 data set. We classified all courses into three major categories: vocational, academic and "personal interest" courses. 12 recommended that all students take at least a one semester long course in computer skills. We also derived from the transcript data the variable "vocational concentrator", which takes 1 if the student took 3 or more courses in a specific occupational field. 13 This cut off point is the recommended by the National Assessment of Vocational Education. Only 14 percent of high school graduates in our data set meet the criteria for being a vocational concentrator.
Since the outcomes studied are primarily determined by the student's background and environment, we control for as many characteristics of the community and the student as possible in order to increase efficiency and reduce omitted variable bias.
14

Effects of graduation requirements on course taking patterns
What has been the effect of high school graduation tests, academic course graduation requirements and total course graduation requirements on the number of vocational courses taken by high school students and the proportion of high school graduates who complete a vocational concentration? The results of regressing high school course taking patterns (number of courses taken in different fields) on indicators of student achievement in 8 th grade, a host of student background factors, school characteristics and the state's graduation requirements is given in Table 1 . State minimum competency exams significantly reduced the number of occupational vocational courses taken by graduates. This reduction does not come from the introductory courses (in many cases taken by those students not planning to follow a vocational career), but from the core occupational and computer courses. In fact, this would explain the large and negative impact on the probability of becoming vocational concentrator. The impact on academic and personal interest courses is positive and large, but not statistically significant (though closely).
The effect on academic courses was expected and the positive effect on other courses could be the way how some people would free time (or effort) to focus more on the academic courses that will be tested in the MCEs exams. It is also interesting to see how, if we consider the values of the coefficients, it seems as there were some exchange between vocational and the other courses.
As expected, academic course graduation requirements had large and significant effects on the number of academic courses taken. Each one-credit increase in academic course requirements was associated with a .11 increase in the number of academic courses taken.
Apparently, state minimums for academic course taking are not binding constraints for nearly 90 percent of students. Surprisingly, however, students in states with high academic course graduation requirements also took significantly more personal interest courses and more advanced vocational courses. The probability of becoming a vocational concentrator also rose slightly. A one credit increase in academic course requirements was associated with a .201 increase in credits earned in these two non-academic areas. One possible way higher academic course graduation requirements could increase personal interest course taking would be by increasing the number of periods in a school day. We checked to see whether schools scheduled more periods in the day or shorter (or longer) class periods when state government set tougher graduation requirements. Schools in MCE states had significantly more class periods per day and a significant 7 more minutes of instruction per day on average. This might be a response to the pressure of the minimum competency exams. Course graduation requirements had no such effect. Schools in states with high total course graduation requirements did not have different class schedules. Schools in states with higher academic course graduation requirements tended to schedule fewer classes per day. This makes the puzzle even harder to explain.
Finally, total course graduation requirements had no effect on the number of academic or personal interest courses taken by students but did have significant positive effects on the number of vocational courses. This policy also had a marginal positive effect on the probability of becoming vocational concentrator.
To sum up, tougher graduation requirements have changed course taking patterns, but the effects are small. Students in MCE states take on average one-third of a credit fewer advanced vocational courses. While this is likely to hurt some students' chances of getting a good job, the effect is small. The earnings payoff per credit is about $288, so the net effect is only about $100 per year.
Students who live in states that require students to take larger numbers of academic courses to graduate do not take fewer vocational courses; they take more. They also take additional personal interest courses. This suggests that the trend toward increasing course graduation requirements has caused a general increase in course taking; not a shift from nonacademic courses to academic courses. States that adopt the National Commission's recommendation require students to take a minimum of 13 academic courses. Since students now graduate with an average of 26 course credits, 18 of which are in academic subjects, only a few students will find a 13 academic course requirement to be a binding constraint. We conclude, therefore, that tougher state graduation requirements are not the sole or even a major cause of the big increase over the last 20 years in the number of academic courses taken by students. The rising payoff to college and the growing numbers of students wanting to attend college are probably the primary reasons for the increase in academic course taking from 12.9 credits in 1982 to 16.9 credits in 2000.
Effects of graduation requirements on student achievement and college attendance
This section analyzes the impact of tougher graduation requirements on college enrolment and completion and whether there is a specific impact of these policies on vocational concentrators. It must be considered that academic reform has been considered as the best way to achieve one of the main goals of the recent vocational education federal laws: increase post-secondary attendance of vocational concentrators. Making them focus more on academic courses increase their chances to go to college? More important, do these policies improve their chances of eventually obtaining a post-secondary degree?
As college enrolment and completion is closely related to having a solid knowledge of academic subjects, we will first analyze in this section the policies effects on test scores gains.
In the second part of the section we will tackle specifically the issue of college attendance and completion.
Determinants of Student Achievement
Models were estimated predicting test score gains (increase-decrease) on four subjects (English, mathematics, science and social science) and on a composite of these four subjects during the full 4 year period from 1988 to 1992
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. The composite is a simple unweighted mean of the four tests. The estimated model was:
where TSG are test scores gains for individual i in subject j, X i is a vector of control variables, VocCon is a dummy variable with value 1 if the student finished high school with a concentration in vocational education, MCE and ACA are, respectively, the variables accounting for the presence of a minimum competency exam and the number of academic courses required to graduate. Finally, we include two interaction variables between VocCon and our policy variables trying to capture specific effects for vocational concentrators 17 . Results are presented in table 2 . This is a large effect. It implies that students who cram five extra academic courses into a four-year high school program are predicted to learn 95 percent of a grade level equivalent more than other students. In other words they end up with five years worth of academic learning, not four like everybody else. In the US, academic courses typically become more difficult as one takes more of them, so the number of courses and their rigor are positively correlated. Nevertheless, these large and significant coefficients suggest that time devoted to academic courses pays off in larger test score gains. Personal interest courses-art, music, health, physical education, etc-by contrast, had no effect on academic learning.
Vocational courses had different effects on the test score composite depending on the specific types of courses considered. Introductory vocational courses taken during high school were associated with significantly reduced learning, concentrated in math and science. Occupational vocational courses are associated with lower gains on the mathematics achievement tests but not for other subjects. The large and positive effect of the computer courses on the test score gains in mathematics, in English and in the test score composite are quite interesting. They suggest that there was a great deal of wisdom in the National Commission's recommendation that all students take at least one computer course 19 .
Effects of Course Graduation Requirements:
The impact of the policies on students' learning is produced by two effects: firstly, a direct effect, responding to the changing students' behaviour when faced with these policies; secondly, an indirect effect operating through the changes in course taking patterns provoked by the policies. Thus, in order to obtain the total effect, we need to calculate this indirect effect and add it to the direct one. The indirect effect is calculated as:
where i represents the five types of courses considered, y represents the three policies analyzed and k the different outcomes that are predicted.
The first finding is that increasing the total number of credits required to graduate has absolutely no effect on learning. Academic course taking does not increase and the calculated total effect is both tiny and negative. . This means that a three-unit increase in academic course requirements is predicted to raise average achievement by 12 percent of a grade level equivalent. This effect may seem small but that is because most students are not affected by it-they were already taking plenty of academic courses. When however, the constraint is binding, the policy does result in the students who were forced to take extra academic courses learning considerably more. Vocational concentrators are more likely to be affected by the requirement and as a result, the requirement should have larger effect on them than on nonconcentrators. The interaction variable presented in row 8 of Table 2 Why does an MCE seem to result in greater learning for non-vocational students but not for vocational students? Could it be that most students try harder in their academic classes when they must pass a MCE to graduate, but vocational concentrators do not? We checked this hypothesis directly by including interaction variables in a model predicting the answers to the following question: "In each of your current classes [math, English, science and social studies], how often do you try as hard as you can." Our results show a positive and significant effect of MCEs on the indicator of self-perceived effort, but we also obtain a negative coefficient for the interaction variable. Then, when faced with a MCE, most students work harder in their academic courses and learn more. There is, however, no evidence that vocational concentrators responded in a similar manner.
Determinants of College Enrolment Rates and Completion
Tougher high school graduation requirements are meant to induce students to study harder and take additional academic courses, so one would expect them to increase the proportion of high school graduates who attend and complete college. We tested this hypothesis in logistic models using the same econometric specification as in the previous section. Models were run for short term results (enrolling in any type of postsecondary education right after graduation from high school and being enrolled four semesters later) and for medium term results (having obtained an associate degree or higher by the year 2000 and having obtained bachelor degree or higher by the year 2000). We first analyse the short term results (columns 1 and 2 of the table 3). The number of academic course credits earned in high school was a very strong predictor of college attendance.
One additional academic course was associated with college attendance rates that were 6 to 7 percentage points higher. Occupational vocational courses and personal interest courses had positive effects on college attendance rates but the size of the effect was smaller than that for academic courses. Computer courses, by contrast, had significant effects on college attendance.
One additional course of this type was associated with college attendance rates that were 4 percentage points higher in the fall of 1992 and 2 points higher in the spring of 1994. Thus substituting an occupational vocational course for personal interest courses has no effect on college attendance rates. Substituting a vocational course for an academic course, however, lowers college attendance rates by about 5 percentage points per course. Taking a heavy schedule of vocational courses and becoming a vocational concentrator is also associated with a 3 to 6 percentage point reduction in college attendance rates 23 .
Effects of Minimum Competency Exams on College Enrolment: We found that state
MCEs had no significant effects on college attendance rates of students who did not do a vocational concentration (point estimates are negative though not significantly different from zero). MCEs did, however, have strong positive effects on college attendance rates of vocational concentrators. Holding course-taking patterns constant, attending a high school with MCE graduation requirements raised college attendance rates of vocational concentrators by 9 to 11 percent. Since MCE's induce students to take more academic courses, the indirect effects of MCEs on college attendance reinforce the direct effects. The lack of positive effects of MCEs on test score gains of vocational concentrators suggests that MCEs increase college attendance by raising college aspirations.
Effects of Course Graduation Requirements on College Enrolment: The effects of higher state minimum course graduation requirements on college attendance are significantly negative.
A two credit increase in the total number of courses required to graduate reduced predicted college enrolment rates by 3 percent in the fall 1992 and Spring 1994, although since this policy has also indirect effects, the total effect is a smaller reduction of about 1.5 percent. Now let us examine the effect of increases in academic course requirements while holding total course requirements fixed. The direct effects are again negative for non-vocational concentrators, although the coefficients are not significant. However, the increase in the number of academic courses brought about by the graduation requirement has the opposite effect, so we must sum direct and indirect effects to assess total effects of the policy. Our regressions imply that the indirect effects of increases in state academic course requirements offset the negative direct effects of the policy, so the total effects of the policy on college attendance rates are essentially zero. The situation is different for vocational concentrators. The direct effect is significantly negative and, even though the indirect effect has a positive impact on the probability of attending college, the final result is a reduction of this probability of almost 3 percent in Fall 1992 and 4.7 percent in Spring 1994.
Let's know turn our attention to the medium term results (columns 3 and 4 of table 3).
Once again we found that academic courses are important, as they have a positive and strong association with getting an associate degree or higher. Among vocational education courses, only computer courses have a rather sizable positive relationship. Personal interest courses have a small but positive and statistically significant effect.
Effects of Minimum Competency Exams on College Completion:
We found that an MCE reduces the probability that students who are not vocational concentrators will obtain a bachelor degree or higher. When direct and indirect effects are added, an MCE is predicted to lower the probability of obtaining a bachelor degree by about 14 percent but awards of lower level degrees remain pretty much the same.
Vocational concentrators, by contrast, are not predicted to be less likely to get a postsecondary credential when they live in a MCE state, although there isn't a significant positive effect either. When direct and indirect effects are summed, the predicted probability of getting an associates degree or a bachelors degree is 5 percent higher in MCE states. MCEs encourage vocational concentrators to enter postsecondary education and about half of them get either a bachelors degree, an associates degree or professional license.
Effects of Course Graduation Requirements on College Completion: When direct
and indirect effects are combined, we calculate that higher academic requirements have small negative effects on the number of non-vocational students getting postsecondary credentials.
States that require two additional academic courses to graduate are predicted to have about 4 percent fewer non-vocational students getting a bachelors degree. The probability of getting a license or an associates degree or better is unaffected. This implies that students living in states with high course graduation requirements are equally likely to get a postsecondary credential but the credential is more likely to be an associates degree.
High academic course requirements have even bigger negative effects on vocational concentrators. They are about 9 percent less likely to get an associates or a higher degree when they live in a state that requires two extra academic courses to graduate.
This implies that even though graduates who take extra academic courses in high school are much more likely to go to college, requiring students to take more academic courses by raising graduation requirements does not increase college attendance rates for most students and rates of completing college appear to decline slightly. In addition, when academic course requirements are held constant, the states with high total number of courses required to graduate have significantly lower college attendance rates and lower probabilities of graduates getting an
Associates or higher degree.
Effects of graduation requirements on post high school labor market outcomes
As we briefly commented in the introduction, MCEs are hypothesized to improve job opportunities in two ways. First, there is the learning effect acting by improving student achievement and raising worker productivity (Bishop, 1992) . Even when this does not immediately raise workers' earnings, the effect of academic achievement on wages grows with time and eventually becomes very large (Farber and Gibbons, 1996; Altonji and Pierret, 2000) . Note that this learning effect also applies to the second educational policy analyzed, increasing number of academic courses required to graduate. It is important to understand that there are two sources of potential improvement in worker productivity. The first one is a direct effect of academic knowledge on the skills needed to perform in the current labor market. The second one is an indirect effect that works through the ability to learn new skills something that basic academic skills (not "narrow" vocational training) is supposed to enhance.
The second effect is the signaling effect. MCEs are hypothesized to improve job opportunities by sending a signal to employers that "ALL the graduates of this high school meet or exceed your hiring standards." The fact that they have passed the MCE is the proof. In most communities, competencies developed in the local high school are poorly signaled to employers.
The lack of signals of achievement in high school tends to make employers with the best jobs reluctant to risk hiring recent high school graduates. Indeed they often carry in their head very negative stereotypes regarding recent high school graduates. They prefer, instead, to hire workers with many years of work experience because the applicant's work record serves as a signal of competence and reliability that helps them identify the most qualified.
Establishing a minimum competency exam, therefore, is one way a school district or state education system can try to overcome this signaling problem and help its graduates get good jobs.
With the MCE requirement, the school's diploma now signals more than just seat time; it signals meeting or exceeding certain minimum standards in reading, writing, mathematics, science and social studies as well. Efforts to convince employers that students now graduating from high school have the academic skills they want appear to be succeeding. Public Agenda's 2001 survey of a representative sample of employers who make hiring decisions for jobs often filled by recent high school graduates found that "Employers still voice considerable doubts about student's basic skills, but almost two-thirds (64 percent) acknowledge that students don't graduate from local schools unless they have learned what was expected of them, up from 51 percent in 1999 (Johnson et al., 2001: p. S3 (2000) found that females graduating from high schools with a minimum competency exam graduation requirement [student report] earned more than women graduating from schools without an MCE. Concern about the accuracy of student reports of the existence of a MCE at their high school led Bishop and Mane (2001a) to reanalyze HSB data using principal reports of the existence of a MCE graduation requirement. They found even larger effects. Principal reports of a MCE graduation requirement had positive effects (significant in some but not all years) on wage rates of male and female graduates and on the earnings of graduates four and five years after graduation. The wage rate effects of MCE's appeared to be larger for students in the bottom three quarters of the test score distribution. Finally, using NELS-88 data (high school graduates in 1992) Bishop and Mane (2001b) found that students who attended school in states with MCEs earned about 7 percent more per month than students in states without MCEs.
In this paper extend this literature by (a) looking at medium-term labor market outcomes as well as short run outcomes, (b) studying the effects of course graduation requirements as well and (c) comparing policy effects on vocational concentrators to effects on students who did not concentrate on a vocational field. We hypothesize that these policies have larger effects on vocational concentrators than on non-concentrators. Students who choose to pursue a vocational concentration tend to have lower grades and test scored in 8 th grade than students who choose a more academic focus to their high school studies. They are therefore at higher risk of failing the minimum competency exam or being forced to take additional academic courses by a high state minimum graduation requirement.
Short-term effects of MCEs and Academic Requirements:
Models were estimated predicting three indicators of early labor market outcomes: earnings in calendar year 1993, the hourly wage rate of the last job and the total number of months worked during the 21 month period following high school graduation. With two exceptions the models predicting these labor market outcomes were the same as those used to predict college attendance 24 . Results are presented in Table 4 . Source: Authors' analysis of National Education Longitudinal Study of 88 data. Note: Estimations using OLS. Numbers in parenthesis below the coefficient are Huber-White standard errors that correct for clustering by school. Values in brackets are F Tests of joint significance. Statistically significant at 10 percent level on a two tail test; ** 5 percent level; *** 1 percent level.
We begin by examining the effects of different types of high school courses on employment and wages immediately after graduation. Graduates who took many vocational courses did not work significantly more but nevertheless obtained higher wage rates and earned substantially more. Our regressions predict, for example, that a vocational concentrator with five occupational vocational courses (and 3 fewer academic courses) was paid 7.5 percent more per hour and earned 20 percent more than someone with no occupational vocational courses.
Graduates who took extra academic courses in high school were, by contrast, less likely to work after high school, were paid slightly less per hour and earned less per month. Art, music and personal use courses had no effects on labor market outcomes. Rather surprisingly, introductory vocational courses had a positive effect on employment, wage rates (statistically significant) and on earnings in 1993, but computer courses had no effects.
Turning our attention to the effects of Minimum Competency Exams, and consistent with our earlier papers, we find once again that they had positive effects on earnings of recent high school graduates. The new finding is that these effects are, as we hypothesized, much larger for vocational concentrators than for non-concentrators. For example, state MCEs (and considering direct and indirect effects through course taking) had no effect on employment of non-vocational students, but they increased employment of vocational concentrators by 5.1 percent. Annual earnings in states with MCEs were 6.7 percent higher for non-vocational students and 9.6 percent higher for vocational concentrators. Wage rates were not significantly higher in MCE states for non-vocational students but were 5.5 percent higher for vocational concentrators.
Higher academic course graduation requirements had significant positive effects on wage rates. Holding total course graduation requirements and actual course taking patterns fixed, each one-unit increase in academic course requirements raises wage rates of non-concentrators by 1.5 percent and vocational concentrators by 1.8 percent. Policy impacts on concentrators were not significantly larger. Finally higher total course graduation requirements were associated with significantly lower wage rates. For instance, each one Credit unit increase in total graduation requirements was associated with wage rates being 0.7 percent lower 25 .
Medium term effects of MCEs and Academic Requirements:
We estimated models predicting employment (number of hours per week), logarithm of hourly wages and yearly earnings, all three for jobs held in 2000. Control variables are similar to the short-term effect models, with the addition of marital status and number of dependents, whether the respondent was a full-time or part-time student and the highest degree obtained at the time of the interview.
Attending high school in a MCE state continues (eight years after graduating) to have a strong positive relationship with wage rates and earnings. Non-concentrators who come from an MCE state were paid 3.9 percent more per hour and earned $2237 more than people from non-MCE states. These long lasting effects imply that the large initial impact of MCEs on the reputation and perceived skill level of high school graduates did not quickly wear off. There are two possible explanations. The first explanation posits that the MCE signal was describing something real and long lasting about the worker-skill development induced by the existence of the MCE that were not captured by the short tests administered by the NELS88 study. The second possible explanation is that the improved information about the quality of young workers breaks down inaccurate negative stereotype and helps all recent high school graduates find jobs offering further training and opportunities for advancement. To check this second hypothesis we ran models predicting the type of jobs students obtained after graduation and the probability of receiving training from the employer. In both models the results confirm the hypothesis put forward: going to school in a MCE state reduces the probability of being in low skill jobs and increases the probability of receiving training sponsored by the firm.
The second conclusion is that MCEs continue to appear to have somewhat more positive effects on vocational students than on non-vocational students. Attending school in a MCE state appears to raise wage rates of Vocational concentrators by 7.7 percent. Nonconcentrators are paid only 3.7 percent extra when they come from a MCE state. Nonvocational students earn a statistically significant 7 percent more ($2095.00 combining direct and indirect effects) when they are from a MCE state. Vocational concentrators earn about 4.8 percent ($1435.00) more. Earnings gains are somewhat smaller for concentrators because work hours are lower for concentrators from MCE states.
Increases in the number of academic courses required to graduate have large positive effects on wage rates and earnings. Each one-unit increase in academic course requirements is associated with a $423 increase in the yearly earnings and a 0.9 percent increase in wages of non-concentrators. Effects on wage rates are significantly less positive for vocational students.
The total number of courses required to graduate has the opposite effect. Requiring more courses is associated with wage rates and earnings being significantly lower.
Summary and Policy Implications
In this paper we have analyzed the effects of tougher graduation requirements on course taking, learning, college attendance and post high school labor market outcomes for vocational concentrators and non-concentrators. Vocational students typically have weaker academic skills when they enter high school, so we hypothesized that tougher graduation requirements would have bigger effects on these students. Three different policies were evaluated: (1) state defined minimums for the total number of courses students must take and pass to get a high school diploma; (2) state defined minimums for the number of academic courses necessary to get a diploma and (3) minimum competency graduation tests. A summary of the results is presented in Table 5 . Clearly the policy with the least to recommend it is increases in the total number of full year courses required to graduate from high school. Holding the number of academic courses required to graduate constant, graduates educated in states with high total course graduation requirements do not take and pass more academic courses, do not learn more during high school and are paid less after high school (see table 5 ).
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Increasing the number of academic courses necessary to graduate has a number of positive effects on learning and labor market success. A three-credit increase in academic requirements results in a .23 GLE increase in learning for vocational concentrators and .12 GLE increase for non-vocational students. It is also associated with wages and earnings being 4 to 5 percent higher immediately after graduating from high school and 2 to 4 percent higher seven years after that. On the other hand, higher academic course requirements do not improve college attendance and completion rates and vocational concentrators are significantly less likely to get an associates or bachelors degree.
The policy with the most to recommend it is state minimum competency examinations.
Test score gains of non-vocational students are .23 GLEs higher in MCE states. Vocational concentrators are about 11 percent more likely to go to college and 5 percent more likely to get a degree. Labor market outcomes are substantially better for both types of students in MCE states and vocational students benefit most of all. On the other hand, state MCEs reduce the share of graduates who do a vocational concentration. The vocational concentrators who meet the higher academic standards, however, benefit greatly from the signal that MCEs and tough academic course requirements sends to employers. Employers are in effect being told: "Vocational concentrators have both the occupational skills you seek and the academic skills you seek." The enhanced reputation of vocational concentrators improves their marketability. In our view, these findings tend to support the emphasis on combining rigorous academic coursework with specialization built around an occupational theme that characterizes the popular whole-school reform models for American upper-secondary education. table 4 ). If the tougher graduation requirements had forced a big reduction in number of students taking advanced vocational courses in high school, non-college bound students would have suffered reductions in their lifetime income. This did not happen, however. Students continued to take vocational courses at old levels and shifted into subjects like computers and health that were in high demand. The tougher academic requirements were met by giving up study halls, taking more academic courses and studying harder. High school graduation rates did not decline precipitously. Employers, who had been demanding higher academic standards, lived up to their end of the bargain by paying the graduates who met these higher standards better wages and offering them additional training opportunities. To many peoples surprise non-college bound students ended up benefiting from the reforms.
economic status and 8th grade test scores of students at the school. We also included control variables measuring the following characteristics of the state: unemployment rate, mean weekly wage in retailing and manufacturing, ratio of the high school graduate earnings to the high school dropout earnings in 1989, ratio of college graduate earnings to high school graduate earnings in 1989, ratio of tuition at four year public colleges to the weekly earnings in retailing and dummies for 4 Census regions. All our estimates report Huber-White robust standard errors that account for the clustering of students within schools and states, which deals with the problem of the correlation of errors generated by the clusterbased sampling frame. 15 The GPA is an unweighted average of teacher grades in all courses. 16 Tests were centrally defined by the survey staff, so all students took the same tests. Note that the variable measures increases-decreases in the test score, not the absolute value. Tests were standardized to have a mean of 50 and a standard deviation of 10.
17 In order to prevent the measurement error in the test scores from biasing the results, the lagged value of the test whose gain score was being predicted did not appear on the right hand side of the regression. When the gains on individual tests were being predicted, however, the student's scores on the other three 8th grade tests were included as control variables.
18 A grade level equivalent is the average improvement in achievement that occurs over the course of a year in school. The coefficients were translated into grade level equivalent (GLE) effects by dividing by an estimate of the test score gain during one year of school. GLE's were calculated by dividing the test score gains given in row 2 by four. Thus a GLE in science was 1.95 points (7.42/4), so the effect of one additional year of academic course taking was (.385/1.95) = .197 GLEs for science.
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Other statistically significant determinants of 8th to 12th grade learning: males learned .46 of a grade level equivalent more than females and African-Americans learned .47 GLEs less than whites. Learning gains were also greater for students high on the read for fun index and high on the internal locus of control index and for students who watched a great deal of TV in 8th grade. Learning gains were greater when pupil teacher ratios were low, at schools serving high SES students and at schools where entering students had low 8th grade test scores. 21 0.079/(0.25*7.9), where 0,25 converts the 4 year period in 1 year period and 7.9 is the mean increase over the 4 year span. 22 This result is different from some of our earlier papers because the sample is not the same and also because we include in this paper New York as an MCE state.
23 With respect the results for the control variables, students with the highest college enrolment rates attended schools serving high SES communities, schools that paid their teachers more than average, small high schools and Catholic high schools and lived in communities with high unemployment rates. With respect to the individual control variables, few of the findings are surprising. Holding other characteristics constant, those who attended college tended to come from small, intact, high SES families, tended to be Asians or African-American rather than white, to have a Catholic or Jewish religion rather than Protestant, or no religion, high on the internal locus of control index, non-smokers who spent many hours doing homework in 8th grade. 24 The first exception to that generalization was the inclusion of controls for current and past college attendance: The number of semesters of full-time college attendance during the period from fall 1992 to Spring 1994, number of semesters of part-time college attendance during that same period, the number semesters attending a two year institution full-time and the number of semesters of part-time attendance at a two year institution. The second exception was the inclusion of controls for "Ever dropped out," "Obtained a General Education Degree (GED)," "graduated early" and, for late graduates, "the length of the delay in graduation." Notes that as in the regressions we control for when students graduated from high school and whether they attended college, we are measuring the short run effects of graduation requirements on labor market success net of effects that operate through the probability of attending college. 25 Other student characteristics associated with significantly lower earnings or lower wage rates were: current attendance at college, female, African American, Asian, handicapped, rural location, Northeastern location, many siblings, and attending a school with a high incidence of free lunch. Earnings were higher for students who had worked for pay in 8 th grade, who had an internal locus of control and high self esteem and for students with parents who set tighter limits on behavior in 8 th grade. 26 Variations in elective and personal interest courses account for most of the variance in the state set minimums for total numbers of courses required to graduate. No state requires students to take more than 14 academic courses. Consequently, the total number of courses required to graduate can be lowered without reducing the number of required academic courses. Indeed a state could reduce total requirements while increasing academic requirements.
